; the National Institute of Health mandates data sharing with safeguards to ensure privacy and confidentiality of health data, and encourages an open access culture through PubMed (NIH, 2003) ; and the National Aeronautics and Space Administration has been investing in data management for years through different data repositories, such as those for earth science, planetary missions, and astronomical observations (NASA, 2016) . In addition, recognizing the need for an international initiative, 30 OECD countries and Russia, China, South Africa, and Israel have signed the Declaration on Access to Research Data for Public Funding in 2004 and created guidelines (OECD, 2007) . In Turkey, few studies focus on RDM, and efforts are being made to increase awareness on the issue. Open access is a relatively important topic, and the same scholars are interested in both topics. The MedOANet project in Turkey conducted a nationwide survey and found that RDM is not mentioned in open access policy papers (Tonta, 2012; Tonta, 2013) . The first paper was a conference proceeding on the challenges of research data practices for environmental scientists (Allard and Aydinoglu, 2012) . Hacettepe University organized an international workshop in November 2014 on RDM, in which best practices on RDM were shared with the participants and discussions were held for future actions in Turkey (http://rdm.bilgiyonetimi.net/index.html). A detailed assessment of the workshop is published for Turkish audiences . The same year, the theme for the 5 th International Symposium on Information Management in a Changing World was RDM; papers were presented and a half-day workshop was held during the symposium (IMCW2014, 2014 . A limited number of scholars have published on the issue (Onder, 2013; Gurdal and Bitri, 2015; Malkoc, 2015) . However, activities geared toward increasing awareness have not succeeded. Despite the OECD paper, not even a single agency has an RDM policy (Tonta, 2013) . Our study sheds light on the attitudes of Turkish scientists toward RDM.
Methods

Survey instrument
The survey instrument is a derivation of the seminal study of Tenopir et al. (2011) . This version is used to gain a better understanding of the perceptions toward and practices of scientific data management in the astrobiology community (Aydinoglu et al., 2014) . The survey is a shorter version of the Tenopir et al. survey but has new questions on data storage and backup. That version is translated into Turkish by the coauthors of this study. In addition, some parts of the survey are adjusted to the Turkish academic context, such as academic roles. Finally, relevant questions to the astrobiology community are broadened, such as questions on data repositories and data formats, as this survey is distributed to academics from all domains instead of a single domain. Despite the edits, the goal is to keep questions similar to the original survey to facilitate potential comparisons between international and Turkish RDM behaviors. The surveys asks about i) demographic information; ii) data management practices (types of data collected, data formats, metadata standards; and iii) data backup practices through a five-point Likert scale (disagree strongly, disagree somewhat, neither agree nor disagree, agree somewhat, and agree strongly) attitudes, perceptions, and practices with regard to research data sharing. The Appendix shows the full set of questions. The survey is uploaded to SurveyMonkey.com, and the link is distributed to the potential participants.
Participants
The survey instrument is distributed to academicians from the top 25 most scholarly productive universities in Turkey1. The universities are selected because they have the most business with research data as they publish frequently. To obtain the list of top 25 universities, the researchers employed the report entitled "Türkiye Üniversiteleri 'nin Bilimsel Yayın Performansı: 2004 /Scholarly Production Performance of Turkish Universities: 2004 " (TUBITAK ULAKBIM, 2016 , which was prepared based on data from Thomson Reuters InCites. The total number of publications is divided by the number of academic staff in these universities to measure the publications per academic. Such data come from the Higher Education Council database. The top 25 most productive universities in Turkey are listed in Table I . 
Findings
Among the 532 participants, the universities with the most participants are Hacettepe University (13.9%), Ege University (12.6%), and METU (9.4%). The others are Ataturk University (6.2%) and Koc University (.6%). The largest participant group according to domain is from humanities and social science (36.8%), followed by engineering (18.8%), health sciences (14.8%), agricultural and fisheries (11.7%), and sciences (11.3%). As for the academic titles of the participants, the number of graduate research assistants (38.9%) who participated in the survey was double that of any other group (assistant professors, 17.9%; associate professors, 18.6%; professors, 17.1%). In addition to research responsibilities, academicians in Turkey are expected to teach and conduct administrative tasks. Therefore, knowing how much of their time is dedicated to research is important when analyzing the results. The participants are asked how much of their weekly 40 hours is distributed among research, teaching, administrative duties, and others ( Figure 1 ). The responses indicate that the amount of time allocated to research and teaching is similar, and the time spent on administrative tasks is lower. For half of the participants, five hours or less are allocated to administrative tasks; in other words, less than one-eighth of their labor is consumed by non-research and non-teaching activities. Twenty-five percent of the respondents can spend a minimum of 10 hours/week on research, and 10% spend 29-40 hours/week on research. Overall, the respondents conduct research and deal with data; thus, they are the correct sample to ask about RDM. Figure 1 . Distribution of 40 hr/week work on administrative duties, research, and education. We also asked how much of the respondents' time is used for research, education, and administrative duties. On the basis of their academic titles, the width of the distribution for assistant professors and postdocs is significant. Professors and associate professors have a balanced distribution. Although the latter is not as great as the former, it is considerably better than the rest. "-" indicates that because of a high number of "no" responses, chi-square test cannot be applied.
We also asked about the format they use to define their data. The most frequent response is spreadsheet, such as Excel and Google Spreadsheet (53.9%). One-third of the respondents indicated text, and 30.1% reported free text. A little over a quarter of the respondents (27.4%) uses SAV format. SAV and XML as data formats are favored more by postdoctoral researchers (57.1%, χ 2 = 18.923, p = 0.002, and 28.6%, χ 2 = 14.683; p = 0.012). DOC, which is not a data format, is the most reported format among the other data types. In addition, the most frequent formats are not "smart" or "networked." A striking result is that 27.1% of the participants acknowledged that they do not know anything about metadata (who collected the data, when, where, why, etc.). Of the respondents (n = 484), only 176 (36.4%) reported that they record metadata, which is an extremely low figure. Academicians mostly use the metadata standard they developed in their lab (13.3%, n = 71). The second most frequent metadata standard is ISO (8.8%, n = 47). Each of the standards (AWM, DwC, DIF, EML, FGDC, CSDGM, NISO, MIX) account for less than 1%. The participants are asked what they think of data sharing. One-eighth of them did not respond to this question. Of the responses, a little less than two-thirds (62.4%) reported that they do share, whereas 37.4% reported they do not. Among the 62.4%, when they are asked with whom they share their data and to what degree, almost all (98.9%) answered that they share their data with their research team, followed by scholars in their own discipline (76.6%), researchers in their organization (73.6%), and the scientific community (72.6%). For the respondents who do not share their research data with others (37.6%), their reasons for not sharing data are provided below (Fig. 5) . The most important reason is not wanting others to access their data (65.5%). Lack of technical skills and expertise to make them available, no place to store them, lack of funds, people do not need them, lack of metadata standards, lack of time, and lack of the funding agency's enforcement are other prominent reasons the participants do not share data with others. Figure 5 . Reasons for not sharing data.
Different places are used to store data (see Table 3 ). Local computers (71.6%) are the most common storage place. Close to half of the participants also use the cloud (45.9%). The use of an open access data repository is quite low (8.3%). However, the data suggest that the increase in academic title results in the decrease in the use of the cloud for data storage (χ 2 = 32,978; p = 0,000). In fact, graduate assistants use the cloud almost twice as much as the professors (58.9% and 30.8%, respectively). The participants are also asked what medium they prefer for data backup. Four out of 10 people use only discs (CD/DVD/external hard disk and thumb drive) (41.1%). Only one out of 10 people (10.4%) use the cloud. Close to half of the respondents utilize both discs and the cloud (47.0%), which shows that academics in Turkey do not fully trust in using only the cloud for storage. An important detail to acknowledge is that in addition to six participants who reported that they do not back up their data, 109 people did not answer this question. Thus, the percentages are calculated according to n = 423 (of the 532). Of the 423 academicians, 26.7% back up their data instantly, almost half of them (49.6%) back up once a week, and a quarter of them (25.8%) back up once a month. The participants showed a positive attitude toward data sharing and acknowledge its benefits. A great majority of the participants (93.5%) think that "well-maintained data helps retain data integrity." Interestingly, fewer people (57.2%) agree with the statement that "data sharing reduces redundant data." Eighty-two percent of the participants think that data sharing encourages interdisciplinary collaborative science. Moreover, 84.2% agree that data management practices are beneficial "to the scientific process itself (re-analysis of data helps verify results data)," 78.4% think that data sharing helps "the training of the next generation of researchers," and 75.5% believe that data sharing "prevents data fabrication and falsification." Figure 5 . Benefits of data sharing.
Despite the individual positive attitudes toward data sharing, institutional support for RDM is nonexistent among the top 25 most productive universities in Turkey. Consequently, only 6.1% of the academicians reported that an RDM plan is mandatory in their institutions. Around 30% of the participants do not know whether an RDM policy is in effect in their organization. Figure 6 . Institutional support for RDM. Figure 6 shows that a great majority of the participants think that for them to share their data with others, having "formal citation of the data providers and/or funding agencies in all disseminated work making use of the data" (92.8%) is important. Other conditions that are important for sharing research data are as follows: "Formal acknowledgment of the data providers and/or funding agencies in all disseminated work making use of the data" (89%); "results based on the data could not be disseminated in any format without the data provider's approval" (84.3%); "mutual agreement on reciprocal sharing of data" (84.1%); and "the opportunity to collaborate on the project" (81.5%). Figure 6 . Conditions to sharing data with other researchers 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
My organization has a procedure for managing data
My organization has an approved data management policy/guideline
My organization provides the necessary tools and technical support for data management
My organization provides training on best practises for data management
My organization provides the necessary funds to support data management Data management plan is obligatory for my organization Strongly disagree + Disagree Neither agree nor disagree Strongly agree + Agree 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Co-authorship on publications resulting from use of the data Formal acknowledgement of the data providers and/or funding agencies in all disserminated work making… Formal citation of the data providers and/or funding agencies in all disseminated work making use of the data The oppurtunity to collaborate on the project Results based on the data could not be disseminated in any format without data provider's approval At least part of the costs of data acquisition, retrieval or provision must be recovered
The data provider is given a complete list of all products that make use of the data, including articles,… Legal permission for data is obtained 
Discussion
The amount of scientific data and information has increased so much that processing, analyzing, and storing have become arduous tasks. RDM seems to be the only way to perform such tasks because RDM ensures that data collection, processing, and curation can be performed effectively, as well as minimizes costs. However, the Turkish research community does not seem ready to adopt such a strategy as Allard & Aydinoglu (2012) found earlier for environmental scientist in Turkey. Now, we took a snapshot of the perceptions toward and practices of RDM by Turkish academics in the top 25 universities in Turkey. Our findings can be grouped into the following two areas: Lack of research data policy or strategy. RDM does not exist from an institutional perspective. The main funding agency in Turkey (TUBITAK) neither has an RDM policy/strategy nor asks for an RDM plan from the scientists it funds. The universities do not have an established mechanism (policy, guidance, staff, software, hardware, training, etc.) to support their staff with regard to RDM activities. Incentives and sanctions do not exist. Even though research is becoming increasingly conducted through data, the benefits of RDM, the resources that RDM needs, and the vision for research data are not acknowledged by the people who govern science.
To address this problem, TUBITAK should prepare a research data strategy/policy document with input from all the stakeholders. Without a strategy, individual efforts would be unlikely to amount to something. Turkish research institutions and researchers have to adopt better RDM practices because international programs require RDMs. For instance, when the institutions receive funding from the H2020 Program, an RDM has to be submitted within six months. In addition, the academic activities with regard to RDM or open data can be added to the academic promotion system and/or other incentive systems run by TUBITAK or the Higher Education Council. As a result, not only will academicians take better care of their research data and share it with others, but also funding money can be used more effectively through reuse of research data. Lack of skills and knowledge. Our results indicate that a great majority of academics in Turkey lack the technical skills and knowledge for effective RDM. Basic knowledge, such as collecting/curating data according to a metadata standard or formats to store data, is lacking. The .doc file name extension, a proprietary format by Windows for Word documents, is thought to be a data format, or one-third of the participants do not know what metadata is. The academics may lack technical knowledge and skills; nevertheless, they are aware of the benefits of data sharing, such as how data sharing facilitates interdisciplinary research and collaboration, as well as help verify results. They expressed that under certain conditions, they are willing to share, but for many reasons, they cannot. This finding is supported by a quick search on the Data Citation Index on September 30, 2016. Only 413 datasets were posted by 48 Turkish scholar groups. Compared with the number of publications per year (~30,000) (WoS, 2016) , this number is abysmally small. Yet, investigating the motivations and practices of these 48 groups can be illuminating and help TUBITAK and the universities to craft RDM policies and practices, and spread best practices. Trust is also an important factor for the RDM practices of Turkish academics. The closed network style of the Turkish academic system makes researchers more protective of their data. It also affects data preservation practices. Researchers use multiple mediums to ensure their data is safe. Turkish researchers have similarities with researchers around the world in some areas and are not similar in other areas (via Tenopir et al., 2011 and Tenopir et al., 2015a) . For instance, in both cases, institutional support is low, and the metadata standard that is developed in one's lab is the most common standard. However, Turkish academics seem to have less knowledge of metadata. Experimental data among the types of data used in research come first in both; however, other data types (observational, biotic surveys, etc.) are not used by Turkish researchers. The most contrasting finding is the reason for not sharing data. For Turkish scholars, "data shouldn't be available" is the first reason. By contrast, this reason is the last for the international community, whose primary reason is "lack of time." To address the lack of skills and knowledge, early career scholars can be utilized. Our study reveals that graduate research assistants have the highest awareness of RDM. They are also the ones who use research data the most. In fact, a high academic ranking corresponds to low use of research data. This finding may not be surprising because early career people are more tech savvy and open to learning, and they are often assigned tedious tasks such as data cleaning and curation (Powell, 2016; Tenopir et al., 2011) . It is easier to adapt good data habits for them as they are still in training and through them a sustaining impact on the data culture can be achieved (Vogeli et al., 2006; Aydinoglu et al., 2014) . Fostering collaboration among people of different academic ranks is important to benefit all parties particularly those in more data-intensive fields. Data science courses can be added to the curriculum in science departments. In addition, extracurricular seminars and workshops can be organized for graduate students and scientists who deal with research data.
In conclusion, although our study confirms some of the barriers to efficient RDM, more research is needed to uncover the specific barriers and how to bypass them. Identifying the training that researchers need at different levels is another crucial area. In our study, we looked at university researchers, but some government agencies generate data as well, such as the Ministry of Environment and General Directorate of Mineral Research and Exploration; these agencies need to be studied. Moreover, needs assessment for hardware, software, data repository, and technical knowledge is critical. Most importantly, a data strategy or policy for Turkey is needed. TUBITAK should lead a RDM strategy and policy in collaboration with other stakeholders (academia, government, NGOs) . The open access community, which has been quite active in the last decade in Turkey, can support open data (and RDM) and TUBITAK in crafting the strategy/policy document.
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